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Abstract

The purpose of this study was to measure isometric hip abductor muscle strength with side lying posion by two
methods [handheld dynamometer (HHD) and isokinetic dynamometer (IKD) ] and to examine the reliability and
validity of the method by HHD.The participants were 27 college students and the study selected to test only the right
hips.Hip abduction was performed with maximum effort for about 3 seconds, and the maximum value during that
was adopted. Furthermore, taking a break of 30 seconds or more, measurements were carried out twice.For statistics,
intra-class correlation coefficient and Pearson’s correlation coefficient and Bland Altman analysis were used.The data
analysis was ICC (1,1) = 0.907 for HHD, ICC (1,1) = 0.918 for IKD. The correlation coefficient of Pearson was
found to be a significant correlation of 0.717.Brand Altman analysis confirmed fixed bias.Therefore, the measurement
by HHD was considered to be reliable and valid.
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I. I3U®IC

e B AMEER 700%, AR OB g SR E KBS L, VN T Y AR E LD ITEVEEE AT
HEENTWDY, FRIZBWTIE, FE#EICS W E SN BB BETE R KBE SHEF I R L0 F
B, BEM MO T 2 S X DRVEWERLBEEIER &0 HEAGEIEDO B IS E2 5 2
LHRFEZRS>TVED.

WA, BB DO E LTE LI NL ok, EFM A (Manual Muscle Testing : LT ;
MMT) TH 255, WIEOEE D > THW %4 (good) &5 (Normal) &, B OERER MR LI2L -
TNNA TAPAEL D720, FHlEDOEEEICOWTIHEHEIN TV S, IO ORISR L, & &EFls
LT Hand-held dynamometer (LT : HHD) 2SHWHNTWABD, HWERE O IOKRESRBHIZL A4
EEE), MEOEENVPTH G EIEL L EEESMET 325 L 3NTBY , JeAThiZEI2 BT HHD (2B #Hi
BN INET 2720 OREIEHANV b ERE T LIS EI)FBMIEL AL I EPMESIN TN,

Lo, BEEHNV b &g LR MR e Ic BT, JWERAL S OV b O E ) 134
¥ s hTdh, AR LEEEECOVWTHR— LZRBIEO TR, EES0 1, Hi#EXy F
LW I EMOF L Xy FMOMHI &S T, M BRI %2 H g% Ee L7 RET,
W D KRG AT & 2 I T RGEALER & FRRE M Xy FHbZ )V b CHEifl L7z 2R L7z &
R, 2 OMH I L HEANMBEARE [ICC (21)] &, KBEAE 087, FhEEET0.88THh -
7oo FE 7z, SEAEVER I ERDE 2 W CE L7225 RER /1M & D IZ3B 1T % Pearson OFHEIFR%130.49
Td o721, Schache'® 5% Thorborg 5% &, WHEHNY FEBEEDIT 2R EICBWT, FEMEM%E
BERNC U728 BARLC, BEICIUD AH T 724 0 & R ALE 2 ~Ov | Tl L72llE ik 2 R L7z, R,
Schache!? 512 & % test-retest D ICC(3,1)120.82, Thorborg H¥IZ X A28 DMEIZ L AED ICC(2,1)
3085 CTh o7z Tz, Widler 5W IE, HHRANY FIZERET L —22W) 15 2 &1 X ) BIfE
B2 k3 2 HEEELL, WL, BBV, AL COMEM 2 K L7z, 3D DRBMICITAEEEZ LD,
KEHHSNEBENL, 267, BB & % > 72, Test-retest [ OMAMBERE [ICC (21)] ZMIEALL
0.90, FEA0.83, V2088 Td o7z, LGS 1%, KRG EM DS S Tl 2~V b Tl L, e
M OKBEDOHMUN DALE TV b & IERE M RO ICHED R %2 2 L ATV P &G HETAEL LM
g 2 k3 5 ke ERL L2 fR k2 H oMNHBERE [ICC (1,1)] 13095, R4 25140H
L OMNMBERE [ICC (21)] 12092THh 572, HAK LY I ZBREEAEG I BT, HIBAL & R
M COWEZ KRG Lz, WML CToiEd, o TMEZIEME LT, v b oo ZllElz 2L
A, Xy FHITNV b 2RO 5 £ 912 L CRIERES) 20k L7z, WEMLTOJkE, ~v R 2SR
BURAEH O S & LTV oo Zmi z 72 LA, Wi AN MR A IS 25 X9 12XV b o
B2 U CRMER 2 #k U7z, ki3 2 2m oMAHBEERE [ICC (1,1)] ZMIEMLA30.83, R
097 TH Y, AHEISEALHIBARLIZ I L TR iz R L7z,

JBe B A MR DN BT BRI S P, WE ORI WL 5 H KL 2 b 2 L3F
mah, WEHEOH—, H5VIEHEEOMGEIETNL.

I. B8
AWFZE D B, WMz 112 U 22 MEAE © o 88 R B B 8 AV s i D e 20T, BB E B 2 901k
T L7720V F WY AV RS A FF X —%— (Hand-held dynamometer : L'F HHD) 2 &
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B HEE D Z 4 B OWT, KB FEH MR g (Isokinetic dynamometer @ PLF IKD)
WCEDMEMERKTLZETHo 7.

I. 5k

XHGg, TREEREICHIEEE T B K427 (BELT4, k1044, ERE19 = 055 CEIAE R + B HEfR %),
B 5169cm +81cm, AE60kg =89kg) DA TH2TH TH 72, B, BREEH OBIE/E BRI
B e AT 2MIE e h o7 SREIIEARIIEOMER HY, WEOHH LFAEL .

a5 ROV e B B AR A D e S AE A L 22 Bk %R, HHD X7 =~ 48 o 4 Tas F-1 (B E1), IKD i&
Biode Medical Systems 41 Biodex system 3 (BE2) % 7.

WET 25 THIEAME LT, HHD, IKD Ol & 12, #FInHEAE LTI E 20, WEfo
TH () & RIS L2 IRECHBEZ R ICE L, BB CME, WALE - WhMER RIS L
7o EMEMO TR (AAFB) & FICLT, BeBaf - MBIER IR AL L L CRBOREL K- 7.

HHD @t ¥4 —7%y FOYLT A EIEEREE Lo XBEMEAMIE L H7 7 A+ —TtrH—r3y
F&FEHSICEE L7, 20BNV M 2Ry FICEEMTEE L, BEIEREEES TR X ) 8 iE
e =%y FEELZ L7z, v r¥—2%y FIIFEO3mm O#A T 288y 2 L7, IKD O
LB —IZORDLT = MDA SNTWS 8y Fid, HHD & AEOMEICY TRE/ L7z 2B,
HHD 12 & 2% TlE, KBEERIET2 52y — %8y Pl colifE (m) 2illEL7 (BHED).

BRI & LT, TOMOBRKEN X 2 KBS EER 2 9/ L2 &E, 308D
FoREEPRAT2MFER L 72, HHD & IKD 12 X 2@ IR, w4+ —3 077 v 7L LTHREDE
FIC L B IRA T OSERNMEESR (RKAKD50%, 75%, 100% OFIGHE) % 17-7:. HHD & IKD OEFI T
YFAELT, FWEBOHIZIZ0MOKRE, FWEFEMOBIZIZ305 U Lok &7 572, 72, Wl
FEARIZAER T F TIIERE IR hnwZ ki L7,

T OGHICHEL T, HHD (2 X 2l (kgf) % Nm IZZ&# L7z, 2L C, HHD & IKD TOHlE
2oV, 2 OMEITBIT 5 test-retest [FFAME (BMEHEWNGEEME) OMETE LT, SNMHBELRE (Intraclass
correlation coefficients:ICC) & i\ 7z, F 72, IKD #2k# L L7 HHD 2 X 2 MEDZ B0 & LT,
2 DRE DKM Z T E L TERA L, Pearson DR 0 %2 w7z, 12, HHD & IKD 12 X
LMD %% Bland Altman 4T & w7z, &P, #Hahd R28.1% Hv, A EKHEIXS% L L7z

G, SRR B A D g T ik BED. RV B i g T
(Je i N RAN T A FERA—F —, 45 S5 e )
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V. fREMERE

RGNS, AV Y RET MREHR), A% e 2 EERHTICHT 2 MR (A5 mE)
SR AEb Iz £ TEERFOAGREFEEAEOKR KRES 1 2109) 2B THY, HEC
EABFEDONFEF OB & Tz H v Tire, FEE R

V. R

S5 RV e BA 8 AV R G ) o SF 3k, HHD o100 H 25885 Nm, 2[H H 25944 Nm, #i KfEA%95.7 Nm,
IKD ®1[ HA%5.7 Nm, 2 H2%5.6 Nm, RAMEA6S.8 Nm THh -7 (K1),

ME2I DR E I BT B test-retest DEHLEIZOWT, ICC (11) 1, HHD £%0.907, IKD #30918 T -
7z (3R2).

IKD % Jtite & L7z HHD OHIEM O Z 4122w T, HHD & IKD O AMlIZB 1) % Pearson D4R
BU07170 A E 2 MBE %R 72 (p<001, [X¥1). HHD & IKD O KfEiZ351F % Bland Altman 7347 D&
R, BEERAE, R E ISR (K3, X2).

1. SRR VES T WEHE (Nm) 2. testretest f3HEME
FfE (FERER ) T T R —
HHD st 88.5 (28.7) (LD of 5 L X
nd 944 (28.1) HHD  0.907  0.809-0.956  7.74
max 95.7 (28.0) IKD  0.918  0.830-0.961 5. 52
HDD : Hand-held dynamometer, IKD : Isokinetic dynamometer,
TKD Ist 65.7 (20. O) ICC : intraclass correlation coefficients, SEM : Standard error of
2nd 65.6 (17. 9) measurement
max 68.8 (19.0)

HDD : Hand-held dynamometer, IKD : Isokinetic
dynamometer, Ist : 1[EH, 2nd : 2[8]H, max : HAfE

3. R R 77l 212 B A Bland-Altman 7547

s [i] € R A iRz

7 — . - LOA
95% {5 HE X [H P B O = P

IKD—HHD 191 ~ 345 <00l 0.44 <001 195 ~ 51.76

IKD :Isokinetic dynamometer, HDD : Hand-held dynamometer, LOA :limits of agreement
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V. EE

M L 7220 12 B B testretest EHEME IO W T, HHD, IKD & 312 ICC 09 ETH Y, B
JEPEAREAR0.90LL 1 CHEFF, 0.80LL 1090 T RS, 0.70LL 080K T E TN TWET T Ehb,
HHD @ testretest fBHilEIZ R <, IKD & MEORBEEIEONL 2 LAE R bl BATHEICB VT,
NV T L—2% W CGER 2 #IE L7z HHD 12 X 2 BB EiS R Il E 5O test-retest SN I —H
L TRIWED L S LT 8121419,

Schache? 513 ICC (31) #%0.82, Widler 5 X ICC (2,1) AMUWENAL0.90, 75 EA(20.82, 3/7.470.88, [k &
X ICC (1,1) 2%0.95, #EAKSHD IZICC (11) AMEAZ0.83, TWEMZ097L s L<B Yy, EEHko -0
O [ EPEICECRE U 72 HHD (2 & 2 B BV 10 8 13 test-retest DEFEMENE W EE X bz, 8k b
BB L BEEEIIOVTYH, BTN ETEREWEERESRE SN TBY, MESY 13ICC (21) 25K

197



bR 1 58 T0.89, T IBE 158 T0.88, Thorborg 5 1Z ICC (21) #%0.85, k5 13 ICC (21) 4%092&
WL TWwa. 5%IE, WEMETOMEIZDOWT HHD B X O IKD OBH MEREOME % 2 bz,

HEE)OPIEIZ A~V 2R L 72 HHD (2 & % B B ETAVER 5 00 158 O =2 4122w T, Kato? 513 IKD
WZX BEE DORIZBIT S Pearson DFIBIFREIZ049TH ), AELMEZRDLH - 7255, 450 Nm LLE
D2% %I 5 £ 065, 500Nm ML ED1#Z BRIV 5 L0518 %0, LI ICHELRMBEZRLE. A%
TIE, Pearson OMBEREA072TH Y, WIMICBIT2MEL Y B, MEMICBU 2 H5E O Z M 1ED5E
WIHEMEDSE 2 B,

L2 L, REIFEO#ESE, HHD & IKD Ol EMO IRt E (FEiis L pliieg) %o, HHD
WCEZMEDIKD ICE AL D KEWEZRT I EDBEZ LN KRR TIRAVZHERY F, 8%
BBIOE =8y F24TAHH#E I HAD & IKD XH U TH D, B LAMI A 2 WIRETH - 72
HHD O+t >4 —s%8y FX ) IKD D/%y FOFPIELELPWI EIZX B4 L, HHD &£ IKD 12X %
WEDEIZOVWT, SHICHMET 2 LENEZ BN,

VI #E5R

BB T 0 25 R B A 5 Dl g o BnWC, BIRLES) 2~V N T34 2 & 20 L7- HHD (2
X B WD Z LM L ZHEYE R BET L7z, IKD 2 X Al & @ Pearson OHBIFRE1Z072TH 1), 241
Wb LEZONT. testretest DEFMEIZ HHD, IKD & 12 ICCA09LL ETH Y, BHEIIEVWEE
bz,

VI S5

KIFZe 2 HD B IZU72 ), WERE 2B TN EORRIE#HOEEZEL LIS, T2, F— 70
ALV S 7272 & F L 72hiesd%, TiURaEAG, SPEFREAT 2 450 & 3 2 AR AR OB o BRI
ELrLz L P E9.
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